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ABSTRACT: Dispersant loxiciry tesLS weTt! performed on marine spe·
ciu indigenous to 1M Gu.lf of Muico in support of the Region V/
Reg;ono! Response Team Dispersant Work Group. Concurrent wilh
the toxicity testing, the group is developing a Subpart H regional con
tingency plan for authorization of the use of dispersants in non-Ufe
thuottning situatioftS.

SUJlie and flaK/through toxicity I~IS wert performed on five Gulf
spec~: brown shrimp, whill! shrimp, blue crab. eastern oyster, and
rtdflSh.

Tm lest rauJlS indicated 1M' when the test specia were exposed to
chemically dispersed Mayan or SaUJij Arabian Light (SABL) crude oil,
the observed toxicity occurred rapidly, wually within 6 hours after ad
dition of the dispersed oil. During the tests. the organisms became dis
orienud and lethargic immediately after addition of the dispersed crude
oils. HOWf!\.·er, the test animals that swvivtd the first 6 to 12 houn of
exposure urUJJ1.ly rt!CO~red and survi~d for the rmwinder of the test
ptriod. In almost all cases, surviving test organisms were swimming
normally and were not lemargic 12 to 24 hours after test material addi
tion.

Test results indicated lhal iflhe organisms were exposed 10 dispersed
Mayan or SABL crude oU, but survived long enough for the materiLJl
to decrease in concentration, the organisms could recover and survive
withoUi any apparent short·rerm effects.

Since 1986, the Region VI Regional Response Team (RRT) Dis
persant Work Group (DWG) has been developing a Subpart H re
gional contingency plan for authorization of the use of dispersants in
non-life-threatening situations. This document is consistent with the
National Contingency Plan and is intended to be used in responding
to oil spiUs within the Gulf of Mexico and rontiguous coastal waters
within Region VI (Texas and Louisiana).

Recognizing early tbat dispersant toxicity data were lacking on
marine species in the Gulf of Mexico, LOOP, Inc., agreed to fund an
effon to provide some of this data. Discussions with the DWG con
cluded that tbe foUewing species would be tested: brown shrimp,
white shrimp, blue crab, eastern oyster, and redfish. Two types of
toxicity tests would be perfonned: static and Oowthrough tests. The
DWG funher felt it was necessary that test results achieve a 96-hour
LCs. value (lethal concentration for 50 percent mortality of individ
uals) for each species tested. Hence, concentrations of dispersed oil
used in both static and flowthrough tests are tugher than would be
experienced in real world dispersant application.
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Tests commenced in November of 1986 and were completed in
August of 1988. The results that follow will be incoqx>rated in Appen
dix G of the Subpart H contingency plan.

Materials and methods

Test materials. Two crude oils were used in testing. Samples of
Mayan crude oil and Saudi Arabian Light (SABL) crude oil were
provided by LOOP. Inc. The dispersant used in all tests was Exxon
CoreDt 9527.

Test water. The acclimation. dilution. and control water used in the
tests was natural seawater coUected from the Gulf of Mexico. The
seawater was adjusted to 25 parts per thousand using deionized water
and vigorously aerated prior to use in the toxicity tests.

Test animals. The test animals selected for the program were those
that are indigenous to the Gulf of Mexico and adjacent estuaries and
have economic importance in Gulf of Mexico fisheries. Test species
were the blue crab (Ctdlinecta sapidw), brown shrimp (Penaew
aztecus), white shrimp (Penaew seri/erw), eastern oyster (Crassoslrea
virginica). and redfish (SciQenops oce/falus).

Test conditions. The tests were conducted in an environmental
chamber in which temperature was maintained at 22 ± T C. Lighting
was provided by cool white fluorescent bulbs on a 12-hour-lightl
12·hour·dark cycle. Test containers (or all tests were 38 liter (L) glass
aquaria which contained 28.5 L of test solution or control seawater.
Liquid depth in the test chambers was 30 centimeters (em» (1 ft) and
the surface area of each aquarium was 900 cm1(1 ftl). Volume in each
aquarium was 28,400 cmJ (1 fe).

Seawater was added to each aquarium and aeration was provided
through I mL TD-EX disposable glass pipettes and aquarium pumps.
The test animals were then added to the aquaria. A minimum of ten
animals were tested per aquarium and aJltreatments were duplicated,
resulting in at least 20 animals per treatment. All animals were fed
on&: daily during the test.

In nowthrough tests, a continuous flow of seawater was supplied to
all aquaria throughout the test period. A 1,200 L holding tank inside
the laboratory provided water to a constant pressure headbOJ: with a
130 L capacity. Seawater level was held constant in the headbox by
means of a Ooat switch controlling an electric feed pump. From the
headbox, seawater flowed tbrough Teflon stopcocks. Flow rate to
each aquarium was adjusted to approximately 60 mL per minute. The
Dow rate produced approximately a 50 percent volume change in each
aquarium every 8 hours.



Table t. Test spui6, test data, and lengtbs of animals u.Kd In
toxldty t<st5 with cbernkaIly dlsp<n<d May.. <TUde oil

30, 75, 150, 210, and 300 ppm dispersed Mayan crude respectively.
Five percent mortality occurred in the seawater control and 30 ppm
Corexit 9527 treatment. The 96-hour LCso was 49 ppm with 95 percent
confidence limits of 30 to 75 ppm. After 96 hours of exposure, no
statistically significant mortality occurred in lest concentrations less
than and equal (0 30 ppm dispersed Mayan crude oil (Tables 2 and 3).

A flowthrough, 96-hour toxicity test was conducted from April 23
through 27, 1987, using the blue crab. Fifteen crabs were used per
duplicate, resulting in 30 crabs per test ITealment. Test concentratKms
were 25, SO, 15, 100, and ISO ppm dispersed crude oil. The carapace
width of the test crabs ranged from 1.6 to 2.6 em; mean width was
2.1 ::!:: 0.3 em (Table 1).

After 96 hoW'S of exposure, maximum mortality was 47 percent in
ISO ppm dispersed Mayan crude oil. The 96-hour L(:,.. was greater
than 150 ppm. No statistically significant mortality occurred in test
concentrations less than or equal to 50 ppm dispersed Mayan crude
(Tables 4 and 3).

Brown shrimp. A nowthrough 96-ho\lf toxicity test was conducted
from May 20 through 27, 1987, using the: brown shrimp (Penaeus
aztecus). Ten shrimp were tested per duplicate, resulting in 20 shrimp
per test treatment. Test concentrations were 9.4, 18.8, 37.5, 75, and
150 ppm dispersed oiL Length of the tC!;t shrimp ranged from 2.5 10
4.8 em; mean Length was 3.2:± 0.6 an (Table 1).

After 6 houn of exposure, 100 percent mona1ity had occurred in 75
and 150 ppm dispersed crude oil. The 6-hour L<:,., was 36 ppm, with
95 percent confidence limits of 18.8 to 75 ppm dispersed Mayan crude
oil. No statistically significant mortality occurred in test concen
trations less than or equal to 18.8 ppm (Tables 5 and 3).
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For the dispersed crude oil tests, a solution was prepared using 10
parts crude oil 10 1 part dispersant (100 mL oll: 10 mL Corexit 9527).
The oil and dispersant mixture was thoroughJy mixed and tcst solu
tions wefe prepared by the addition of tbe appropriate volume of the
stock. solution directly to the aquaria. The chemical mixture was in
jected using airtight syringes directly into the aeration stream below
the surface of the seawater to initiate the tests.

For the SABL crude oil lest, the oil was also injected directly into
the aeration stream below the surface of the seawater (0 initiate the
tests.

During each dispersed crude oil test, a dispersant treatlJllcnt was
coodueted concurrenLly and was usually the highest dispersant con
centration used with crude oil in the lest.

Sta.t1sticalanalyses. Based on the results of the tests, the L(:,o values
(the initial exposure concentrations of crude oil that produced 50
percent mortality after a specific period of exposure) and their associ
ated 95 percent confidence limits were calculated. The computer pro
gram estimated LCo values using the foUowing statistical methods:
moving average angle, probit analysis, and binomial probability.1The
method selected for reporting the results of the test was determined
by the characteristics of the data, Ihat is, the presence or absence of
oand 100 percent mortality and the number of concentrations in
which mortality between 0 and 100 percent occurred. I

The oyster shell deposition test data were analyzed using analysis of
variance (ANOVA) and Dunnell'S test. ANOVA indicated whether
there was a statistically significant difference between the control and
any of the crude oil treatments. Dunnett's tcst indicated which crude
oil concentrations were statistically different, at the 95 percent con
fidence level, from the: control.

Results

Tolticity ttSts with dispersed Mayan crude oil
Blu, crab. ASIatic, 96-bour toxicity test was conducted from No

vember 13 through 17, 1986, using the blue crab (Callinectes sapidus).
Ten crabs were used per duplicate reSUlting in 20 crabs exposed per
tcst treatment. Test concentrations were 15,30,75, 150,210, and 300
parts per million (ppm) dispersed crude oil. The carapace width of
the lcst crabs ranged from 1.4 to 2.6 em; mean carapace width was
2.0 ± 0.3 em (Table I).

After 24 hours of exposure 100 percent mortality had occurred in
300 ppm dispersed Mayan crude oil. The 24-hour L~ was 54 ppm
with 95 percenl confidence Limits of 30 to 75 ppm. After 96 hours
of exposure, mortality was 0, 10, 85, 100,95, and 100 percent in IS,

Test species Test dates

Calfinectts sapidu..s 13-17 Nov 86
Callinectes sapidu..s 23-27 Apr 86
Penaeus azlecus 20-24 May 87
Penaeus setiferus 21-25 Aug 87
Crassostrea virginica 02-09 Dec 87
Sciaenops outlarus 06-10 Jan 88
1. SO = standard deviati<ln

Animallenglh <em)

Mean ± SOl Range

2.0 ± 0.3 1.4-2.6
2.1 ± 0.3 1.6-2.6
3.2 ± 0.6 2.5-4.8
4.6 ± 0.9 2.4-5.9
3.3 ± 0.4 2.6-4.1
3k< 0.3 2.9-3.7

Table 2. MortalJty of blue crab exposed to chemically dispersed Mayan crude oU In a static acute test

Oil : dispersant Cumulative mortality (percent)
test concentration

(ppm) Rep 24 h 48 h 72h 96h

Seawater control A 0 0 10 10
8 0 0 0 0

0:30 A 0 0 0 0
8 10 10 10 10

15: 1.5 A 0 0 0 0
B 0 0 0 0

30:3.0 A 0 0 10 10
B 0 0 10 10

75: 7.5 A 90 90 90 90
B 80 80 80 80

150: 15 A 100
B 70 90 90 100

210:21 A 100
B 70 90 90 90

300: 30 A 100
B 100
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Table 3. Summary or results of toulty tests using t'MmicaUy dispersed Mayan crude oil

1YPe L~ vaJue (ppm) or effect measured)

Test 5peClCS test ,.1 I h 6h 24 h 48 h 72h 96 h

Callinecles sapidus S NEM NEM 54 54 49 43

Callinectes sapidus IT >ISO >ISO >150 >ISO >150 >150

Pcnaeus azltCILf IT NEM 47 41 36 36 36

Penaew seri/eros IT NEM SO 45 45 44 44

Penaeus seriftrus SR No significant difference in mortality, length. or dry weight
(30 days)

Crassostrea
virginica (7 days)

SciaoJops ocellalus

IT

IT

One mortality and significant reduction of sheU growth at 2,500 ppm

NEM 418 387 387 387 387

1. 5 = static
2. IT = nowthrough
3. NEM = not enough mortality [0 calculate an L~ value

Table 4. Mortality of blue crab expostd to chmtkally dispersed Mayan crude oil
in a flowthrougb acute test

Oil: dispersant Cumulative mortality (percent)test concentration
(ppm) Rep 6h 24 h 48h 72h 96h

Seawater control A 0 0 0 0 0
B 0 0 0 0 0

0: 15 A 0 0 0 0 0
B 0 0 0 0 0

2S: 2.5 A 0 0 0 0 0
B 0 0 0 0 0

SO:5 A 0 0 6.6 6.6 6.6
B 0 6.6 13.3 13.3 13.3

75: 7.5 A 6.6 6.6 13.3 13.3 13.3
B 0 0 6.6 13.3 13.3

100: 10 A 0 0 0 6.6 13.3
B 0 0 20.0 20.0 20.0

150: 15 A 6.6 33.0 53.0 53.0 53.0
B 13.3 26.6 33.3 40.0 40.0

Tabk S. Mortality of brown shrimp exposed to chemical dispused Mayan crude oil
in a Oowlhrough acute test

Oil: dispersant
Cumulative mortality (percent)

test concentration
(ppm) Rep 6h 24 h 48 h 72h 96h

Seawater control A 0 0 0 0 0
B 0 0 0 0 0

0: ISO A 0 30 40 40 40
B 0 20 40 40 40

9.4: 0.94 A 0 0 0 0 0
B 0 0 0 0 0

18.8: 1.88 A 0 0 0 0 0
B 0 0 0 0 0

37.5: 3.75 A 20 40 60 60 60
B 20 40 50 50 SO

75:7.5 A 100
B 100

150: 15 A 100
B 100
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WhiU ,hrimp. A Dowthrougb, 96-hour toxicity test was conducted
from August 21 through 25.1987, using the white shrimp (Penoeus
se.riferus). Twelve shrimp were tested per duplicate. resulting in 24
shrimp per lest treatment. Test concentrations were 9.4,18.8,37.5,
75. and ISO ppm dispersed Mayan crude oil. Length oethe test shrimp
ranged from 2.4 to 5.9 em; mean length was 4.6::t. 0.90 (Table 1).

After 6 hours of exposure, 100 percent mortality had occurred in 7S
and 150 ppm conditions. The &-hour LC,g was 50 ppm. with 95 percent
confidence limits of 18.8 to 75 ppm. The 96-hour Lc,. was 44 ppm,
with 95 percent confidence limits of 18.8 to 7S ppm. No statisticaUy
significant mortality occurred in test concentrations less than or equal
10 18.8 ppm di,pe=<! Mayan crude oil (Tables 6 and 3). •

A foUow-up study was conducted on the while shrimp exposed to
dispersed Mayan crude oil. The 30 day post-exposure study was con·
ducted from August 26 through September 24, 1987, and was a static,
daily renewal procedure with approximately 50 percent of the sea·
water replaced daily. Test animals previously exposed to the seawater
control, 9.4, 18.8 and 37.5 ppm dispersed Mayan crude oil and 15 ppm
Corexit 9527 were observed during the 30 day period. The initial
number of organisms on day 0 of the recovery study were 24 in the
seawater control; 23, 24, and 18 in the 9.4. 18.8, and 37.5 ppm dis
persed Mayan crude conditions respectively, and 24 in the 15 ppm
Coruit 9527 condition. On day 30, the number of li"'e shrimp in the
same treatments were 24, 22, 23, 18, and 22. Comparing survival,

length, and dry weight of conuol and exposed shrimp after the 30 day
post-exposure period demonstrated no statistically significant differ
ence between control animals and those previously exposed to dis
persed Mayan crude oil (Table 7).

The lengths of shrimp that died in the 75 and ISO ppm Mayan crude
oil treatments within 6 hours of exposure were not statistically diller
ent from the lengths of shrimp after the 30 day post-exposurc study.
However, dry weights of the animals doubled or tripled after the 30
day exposure.

Easunr oyster. A nowthrough. seven day test was conducted from
December 2 through 9, 1987. using the eastern oyster (Crcusostrea
virginica). TWenty oystcrs were used per duplicate, resulting in 40
oysters per test treatment. Test concentrations were 156. 312, 625,
1,250, and 2,500 ppm dispersed Mayan crude oil. Length of the test
oysters at initiation of the test ranged from 2.6 to 4.1 em; mean length
was 3.3::t 0.4 em (Table 1).

After seven days of exposure, one mortality occurred in 2,500 ppm
dispersed oil. No mortality occurred in any other test concentration
or the seawater control. A statistically significant rcduction in shell
deposition occurred among oysters exposed to 2,500 ppm dispersed
crude oil compared to the seawater control (Tables 8 and 3).

Redfuh. A Oowthrough, 96-hour toxicity test was conductcd from
January 6 through 10. 1988, using the rodfish (Sciaenops ace/latus).
Ten fish were tested per duplicatc, resulting to 20 fish per test treat-

Table 6. Mortality of white shrimp exposed to cbemkally dispersed Mayan crude oil
in a nowthroogb acute test

Oil: dispersant Cumulative mortality (percent)test concentration
(ppm) Rep 6 h 24 h 48h 72h 96h

Seawater control A 0 0 0 0 0
B 0 0 0 0 0

0: 15.0 A 0 0 0 0 0
B 0 0 0 0 0

9.4:0.94 A 0 0 0 0 0
8 8.3 8.3 8.3 8.3 8.3

18.8: 1.88 A 0 0 0 0 0
B 0 0 0 0 0

37.5: 3.75 A 0 16.6 16.6 16.6 16.6
B 16.6 33.3 33.3 41.6 41.6

75:7.5 A 100
B 100

150: 15 A 100
B 100

Table 7. Survival, length, and dry weight of white shrimp anu 30 days po5t.oUpOSure study

Oil: dispersant Number of live shrimp Animal length (cm)l,~ Animal dry weight (mg)u
initiaJ exposure concentration

X (:!; SO) Range(ppm) Rep Initial Final X (+50) Range

Seawater control A 12 12 4.7 (1.0) 3.0-5.6 124 (58) 40-202
8 12 12 4.5 (0.5) 3.5-5.2 105 (41) 46-168

0: 15 A 12 10 4.9 (0.7) 3.J-5.5 158 (52) 41-218
8 12 12 4.8 (0.7) 3.3-5.7 161 (56) 48-222

9.4: 0.4 A 12 12 4.8 (0.8) 3.0-6.2 138 (69) 40-307
B 11 10 5.2 (0.4) 4.5-5.9 159 (35) 100-227

18.8: 1.88 A 12 11 4.6 (0.6) 3.6-5.6 117 (48) 41-203
8 12 12 4.5 (0.8) 2.9-6.0 128 (69) 30-296

37.5: 3.75 A 11 11 4.9 (0.4) 4.1-5.8 136 (48) 70-254
8 7 7 5.3 (0.5) 4.2-5.8 190 (44) 96-224

I. X=mean
2. SD =standard deviation



Table 8. Eastern G)'ster shell deposition after senn days in
Oowthrough acute toxkJty test of dispersed Mayan crude oil
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Table 10. Test species. test dates. and animallengtbs in toxicity tests
with SABL erode oU

treatments respectively. The I-hour~ was 304 ppm, with 95 per
cent confidence intervals of2oo to 400 ppm dispersed SABL crude oil.

After 6 houn; of exposure, 100 percent mortality had occurred in
400 and 800 ppm, and 35 percenl in 200 ppm dispersed crude oil
treatments. The 6-hour L<:,o was 226 ppm, with 95 percent confidence
limits of 100 to 400 ppm. After 96 hours of exposure, 75 percent
mortality occurred in the 200 ppm condition. The 96-bour LC'l) was
166 ppm dispersed SABL crude oil, with 9S percent confidence limits
of 100 to 200 ppm. No statistically significant mortality occurred in
test concentrations less than or equal to 100 ppm dispersed oil (Tables
11 and 12).

Brown shrimp. A Oowthrough, 96-hour toxicity test was conducted
(rom April 29 through May 3, 1988, using brown shrimp_ Ten shrimp
were tested per duplicate, resulting in 20 shrimp per test treatment.
Test concentrations were 5, 10,20,40, and 80 ppm dispersed SABL.
Length of the shrimp ranged from 2.7 to 5.3 em; mean length was
3.0," 0.9 em (Table 10).

After 1 hour of exposure, 70 percent mortality occurred in 80 ppm
dispersed SABL crude oil. The I-hour LCw was 68 ppm dispersed
SABL crude oil, with 9S percent confidence limits of 40 to 80 ppm.

After 6 bours of exposure, 100 percent mortality had occurred in 40
and 80 ppm dispersed oil. The 6-hour LC'll was 26 ppm, with 95 per
cent confidence intervals of 20 to 40 ppm. The 96-hour LCe was 23
ppm, with 95 percent confidence intervals of 20 to 40 ppm. No statis
tically significant mortality occurred in test concentrations less than or
equal to 10 ppm dispen;ed SABl crude oil (Tables 13 and 12).

A static, 96-hour toxicity test was conducted from May 4 through
8, 1988, using the brown shrimp. Ten shrimp were tested per dupli
cate, resulting in 20 sHrimp per test concentration. Test concentra
tions were 3, 6,12,25, and 50 ppm dispersed SABL crude oil, Length
of the shrimp ranged (rom 3.4 to 5.0 cm; mean length was 4.2 ± 0.5
em (Table 10).

After I hour of exposure, 70 percent mortality occurred in 50 ppm

Oil: dispersion Shell deposition (mm)i,2
test concentration

(ppm) Rep X SD Range

Seawater control A 6.5 4.1 3.1-10.1
B 5.9 3.1 2.9-9.0

0:250 A 5.9 1.5 3.3-7.9
B 4.9 2.6 1.9-7.9

156: 15.6 A 5.7 3.5 0.0-9.1
B 5.6 2.3 4.0-8.4

312: 31.2 A 6.1 2.0 3.4-8.6
B 6.0 2.7 2.9-8.9

625:62.5 A 5.1 3.0 2.0--8.1
B 5.6 4.4 0.0--8.9

1250: 125 A 5.8 5.5 1.1-10.1
B 4.3 3.3 1.1-7.8

2500: 250 A 4.2 5.1 0.0-8.4
B 3.0 5.3 0.0--6.1

1. X = mean value
2. SO = standard deviation

menl. Test concentrations were 65, 110, 180, 300, and 500 ppm dis·
persed Mayan crude oil. Length of the fish ranged from 2.9 to 3.9 an;
mean length was 3.4 ± 0.3 an (Table 1),

After 6 houn; ofexposure, 85 percent mortality had occurred in 500
ppm dispersed Mayan crude oil. The 6-hour L<:,o was 418 ppm with
9S percent confidence intervals of 300 to 500 ppm. After 96 hours of
exposure, mortality remained at 85 percent in the 500 ppm test con·
centration, while 30 percent mortality had occurred in the 300 ppm
treatment. The 96-hour LC,o was 387 ppm dispersed Mayan crude oil,
with 95 percent confidence intervals of 300 to 500 ppm. No statisti·
cally significant mortality OCCUJTed in test concentrations less than or
equal to 180 ppm dispened oil (Tables 9 and 3).

Toxldty t.... with dispened SABL crud< oU
R~dfLSJr. A Oowthrough, 96-hour toxicity test was conducted from

February 24 through 28, 1988, using the redfish. Ten fish were tested
per duplicate, resulting in 20 ftsh per test treatment. Test concen·
trations were SO, 100, 200, 400, and 800 ppm dispersed SABL crude
oil. Length of the ftSh ranged from 2.7 (0 4.1 em; mean length was
3.S :!:. 0.4 em (Table 10). After one hour of exposure, 90 and 9S per·
cent mortality occurred in 400 and 800 ppm dispersed SABL crude oil

Test species Test dates

Sciaenops oce/lorus 24-28 Feb 88
Penaeus aztecus 29 Apr-03 May 88
Penoewaztecus 04-08 May 88
Penaew setiferw 09-13 Aug 88
Penoew setiferus 09-13 Aug 88

I. SO - standard deviation

Animal length (em)

Mean ± SD. Range

3.5,"0.4 2.7-4.1
3.9," 0.9 2.7-5.3
4.2," 0.5 3.4-5.0
4.1 '" 0.5 3.3-4.9
4.1'" 0.5 3.3-4.9

Table 9. Monauty 0' redlIsh ..posed '0 dispened Mayan crude aU in a Oowthrough acute tesI

Oil: dispersant Cumulative mortality (percent)
test concentration

(ppm) Rep 6h 24 h 48 h 72h 96h

Seawaler control A 0 0 0 0 0
B 0 0 0 0 0

0:50 A 0 0 0 10 10
B 0 0 0 0 0

65 :6.5 A 0 0 0 0 0
B 0 0 0 0 0

110: 11 A 0 0 0 0 0
B 0 0 0 0 0

180: 18 A 0 0 0 0 0
B 0 0 0 0 0

300:30 A 0 0 0 0 0
B 0 30 30 30 30

500:50 A 90 90 90 90 90
B 80 80 80 80 80
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Table II. Mortality of _ expoocd to cb<mkaUy disponed SABL crud< oil bl a no..through acute test

Oil: dispersant Cumulative mortality (percent)test concentration
(ppm) Rep 1 h 6h 24 h 48 h 72h 96h

Seawater control A 0 0 0 0 10 10
B 0 0 0 0 0 0

0:80 A 0 0 0 0 0 0
B 0 0 0 0 0 0

50;5 A 0 0 0 0 0 0
B 0 0 0 0 0 0

100: 10 A 0 0 0 0 0 0
B 0 0 0 0 0 0

200:20 A 0 30 50 50 50 50
B 0 40 100

400:40 A 90 100
B 90 100

800: 80 A 90 100
B 100

Tabie 12. Summary of results of toxicity tests using c.hm1ieaUy d.isperH.d and unaltered SABL crude oil

Test species

Scioenops ocellalus
Penoeus aztecw
PenaewaztecUJ
Penoeus setiferus
Penaeus setiferw

(oil oDly)

Type
(cstu

IT
IT

S
S
S

1 h

237
68
43

>16
NEM

L~ value (ppm) or effect measure)

6h 24h 48h 72h

226 166 166 166
26 24 23 23
<3 <3 <3 <3

>16 >16 >16 >16
NEM NEM 665 224

96h

166
23
<3

>16
180

1. S = static
2. FT =: nowthrough
3. NEM =: not enough mortality to calculate an LC~ value

Table 13. Mortality of brown shrimp exposed to c.bmlkaUy cUspused SABL aude oil In a Oowtbrougb acute test

Oil: dispersant Cumulative mortaHty (percent)
test concenuation

(ppm) Rep 1 h 6h 24 h 48h 72b 96h

Seawater control A 0 0 0 0 0 0
B 0 0 0 0 0 0

0:5 A 0 0 0 0 0 0
B 0 0 0 0 0 0

5:0.5 A 0 0 0 10 10 10
B 0 0 20 20 20 20

10: 1 A 0 0 0 0 0 0
B 0 0 0 0 0 0

20:2 A 0 0 40 50 60 60
B 0 10 10 10 10 10

40:4 A 0 100
B 0 100

80:8 A 70 100
B 70 100



dispersed SABL crude oil. The 1-hour LC$O was 43 ppm dispersed
SABL crude oil, with 9S percent confidence Limits of 2S to SO ppm.

After 6 hours of exposure, 100 pereeDI monalily had occurred in
25 and 50 ppm disperKd oil and greater Ihan SO percenl monality
OCCUlTed in all other tesl concentrations. The 6-hour L(:,g was less
than 3 ppm. After 96 hOUB of exposure, 100 percent monaLity had
occurred in all test concentrations. The 96-hour LC$O was less than
3 ppm dispersed SABL crude oil (Tables 14 and 12).

While shrimp. A static, 96-hour toxicity test was conducted from
August 9 through 13, 1988, using white shrimp. Ten shrimp were
tested per duplicate, resulting in 20 shrimp per test concentration.
Test concentrations were 1. 2. 4, 8, and 16 ppm dispersed SABL crude
oil. Length of the shrimp ranged from 3.3 to 4.9 cm; mean length was
4.l '" 0.5 em (Table 10).

After 96 hours of exposure, only 2S percent mortality had occurred
in 16 ppm dispersed oil. The 96-hour LC,g was greater than 16 ppm.
No statistically significant mortality occurred in test concentrations
less than or equal to 8 ppm dispersed SABL crude oil (Tables 15
and 12).

Tondty tests wit. unaltertd SAUL crude oU
White shrimp. Conducted concurrently with the dispersed SABL
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crude oil test of August 9 through 13. 1988, was a white shrimp
exposure to unaltered SABL crude oil. Tesl concentrations were 45,
90, ISO, 360, and 720 ppm crude oil. During the first 24 hours of
exposure, mortality was insufficieot 10 calculate LC,o values. The 4,
72-, and 96-hour LC,os were 665, 224, and ISO ppm SABL crude oil
respectively. After 96 hours of exposure, 100 percent mortality had
occurred in the 720 ppm condition. Statistically significant mortality
occurred in all test concentrations after 96 hours of exposure (Tables
16 and 12).

Discussion

The objective of the testing program was to determine LCjO values
for commercially important species indigenous to the GuU of Mexico.
The values were based on a single exposure to the tcst material.s
followed by a conservative decrease in test material concentrations.
The flowtbrough test system worked well in meeting the objecti,·c.

The test results indicated that when the test species were exposed
to chemically dispersed Mayall or SABL crude oil, the observed 10x-

"Dible 14. Mortality of brown sbrimp exposed to cbemkaJJy dispersed SABL crud~ oil in • static: acut~ ttst

Oil: dispersant Cumulative mortality (percent)
test concentration

(ppm) Rep 1 h 6h 24 h 48h 72h 96h

Seawater control A 0 0 0 0 0 0
B 0 0 0 0 0 0

0:5 A 0 0 0 0 0 0
B 0 0 0 0 0 0

3:0.3 A 0 90 100
B 0 100

6:0.6 A 0 60 70 811 100
B 0 40 60 70 100

12.5: 1.25 A 0 100
B 0 90 100

25:2.5 A 0 100
B 0 100

50: 5 A 70 100
B 70 100

TaM~ 15. Mortality of whilt shrimp ~xposed to chemically dispersed SABL aud~ oil in a static acutt leSt

Oil: dispersant Cumulative mortality (percent)
test concentration

(ppm) Rep 1 h 6h 24 h 48h 72h 96h

Seawater control A 0 0 10 10 10 10
B 0 0 0 0 0 0

0:1.6 A 0 0 0 0 0 0
B 0 0 0 0 0 0

I : 0.1 A 0 0 < 0 0 10 10
B 0 0 0 0 0 0

2:0.2 A 0 0 0 0 0 0
B 0 0 0 0 0 0

4:0.4 A 0 0 0 0 10 10
B 0 0 0 0 0 0

8:0.8 A 0 0 0 10 10 10
B 0 0 0 0 0 0

16: 1.6 A· 0 20 20 20 30 30
B 0 20 20 20 20 20
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Table 16. Mortality of white shrimp exposed to unaltered SABL crude oil in • static acute test

Oil
test concentration Cumulative mortality (percent)

(ppm) Rep 1 h 6h 24 h 48b 72b 96h
Seawater control A 0 0 10 10 10 10

B 0 0 0 0 0 0

45 A 0 0 10 10 10 20
B 0 0 0 10 10 20

90 A 0 0 10 10 20 40
B 0 0 0 20 30 50

ISO A 0 0 10 30 40 60
B 0 0 10 30 20 40

360 A 0 0 0 20 70 90
B 0 0 20 20 50 100

720 A 0 0 20 60 90 100
B 0 0 20 50 100

icily occurred rapidly, usually within 6 hours after addition of the
dispersed oil. It was observed during the tests that the test organisms
became disoriented and lethargic immediately after addition of the
dispersed crude oils. However, the lest animals that survived the first
6 to 12 hours of exposure usually recovered and survived for the
remamder of the lest period. In almost all cases, the surviving test
organisms ",-ere swimming normally and were not lethargic 12 to 24
hours after test material addition.

.The test results indicated that if the organisms were exposed to
dispersed Mayan or SABL crude oil, but survived long enough (or the
material to decrease in concentration, the organisms could recover
and survive without any apparent short-term effects.
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